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VERTICAL DOOR LOCKING SYSTEM 
Background Of The Invention 

1. Field of the Invention 

The present invention relates to locks for doors that open vertically, such as 
5 garage doors, rollup doors and overhead doors. More specifically, the present 
invention relates to electrically operated locks for vertical doors and to systems for 
controlling multiple, electrically operated, vertical door locks from a central 
location. 

2. Description of Related Art 

10 Self-storage centers typically provide multiple individual storage areas, each 

of which is accessible through a lockable, vertically opening, rollup door. In 
existing installations, each customer is provided with a mechanical key to open and 
access a corresponding assigned storage area. 

When a key is lost, or the storage area is rented to another customer, the key 

15 must be replaced and/or the lock must be changed. This represents an ongoing 
problem due to both cost and the labor time required. Locks and keys must also be 
changed when a customer has failed to pay applicable storage fees. If a self-storage 
facility permits its customers to access storage areas 24 hours a day, but is staffed 
only during business hours, problems arise when access must be restored during 

20 non-business hours to a storage area previously made inaccessible for non-payment. 
Although a customer can easily make payments via a phone or over the Internet, it 
still requires a maintenance worker at the local storage facility to restore access to 
the storage area. 

It is also desirable for a self-storage facility to be able to monitor and control 
25 when secured areas are being opened and by whom. This is not possible with 
conventional mechanical lock systems currently used by the self-storage industry. 
Monitoring for forced entry is also desirable, but is not currently available in an 
integrated system with electronic locks and remote access control. 
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Bearing in mind the problems and deficiencies of the prior art, it is therefore 
an object of the present invention to provide a vertical door locking system that 
electronically controls access to a secure area. 

A further object of the invention is to provide a vertical door locking system 
that includes mechanical overrides for alternative entry and exit from the secure 
area. 

It is another object of the present invention to provide a vertical door locking 
system that can remotely change access codes for accessing a secure area and can 
operate with multiple access codes. 

Still other objects and advantages of the invention will in part be obvious 
and will in part be apparent from the specification. 

Summary of the Invention 

The above and other objects, which will be apparent to those skilled in art, 
are achieved in the present invention which is directed to a vertical door locking 
15 system having a deadbolt, an electrically operated striker and an electric lock 
controller. The striker includes a strike opening that for vertically receiving the 
deadbolt and an electrically operated catch mechanism for engaging and releasing 
the deadbolt from the strike opening. The deadbolt and striker are mounted 
opposite one another, one to a door that opens and closes vertically and the other 
20 to an adjacent fixed mounting point. The electric lock controller is mounted 
outside the secure area and controls the catch mechanism in response to receiving 
a secure access key. 

The secure access key may be a manually entered personal identification 
number (PIN), a magnetically stored key on a card, or a wirelessly transmitted key 
25 via a proximity card, smart card, radio frequency identification (RFID) tag or other 
conventional method of providing an identifying code for accessing a secure area. 
Upon receipt of the correct secure access key, the lock controller releases the 
deadbolt from the strike opening to provide access to the secure area. The lock 
controller may be provided with a keypad to receive the PIN, a wireless receiver to 
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receive the PIN, a magnetic card reader, or combinations of the above and/or other 
secure systems for entering a secure access key. 

In a preferred embodiment of the invention, the deadbolt is integrated into a 
door lock mechanism and is horizontally retractable out of engagement with the 
5 striker by rotating a conventional key in a lock cylinder in the door lock. This 
provides an alternative method of entering the secure area. The key for the door 
lock may be a master key for multiple door lock in multiple vertical door locking 
systems of a self-storage facility. 

The electric lock controller may be provided with a status indicator to 
10 indicate the striker catch mechanism has released the deadbolt to permit access to 
the secure area and/or whether the vertical door is locked or unlocked. The striker 
may be provided with a switch acting as a sensor to indicate whether the catch 
mechanism has released the deadbolt to permit access to the secure area. 

In another aspect of the invention, the electric lock controller may store 
15 multiple different access keys corresponding to different users and the controller 
may temporarily disable an access key to prevent access to the secure area. 

In still another aspect of the invention, the striker includes an override 
accessible from within the secure area to release the deadbolt from the strike 
opening and allow the vertical door to open to exit the secure area. 
20 The striker is preferably designed for mounting to a vertical track for the door 

and the deadbolt is designed to be mounted to a panel of the vertical door. 

The electric lock controller may include a storage memory for storing 
transaction data related to accessing the secure area. The transaction data typically 
includes a date and time the electric lock controller has released the deadbolt to 
25 permit access to the secure area. The transaction data may also include an 
identification corresponding to the secure access key and/or an identification 
corresponding to the secure area being accessed. 

The catch mechanism is designed to pivot such that it automatically engages 
the deadbolt as the door is vertically closed. In the preferred design, a locking arm, 
30 driven by a solenoid, pivots between a locked position and an unlocked position to 
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lock the catch. A manual override is connected to the locking arm and is accessible 
from outside the striker to mechanically pivot the locking arm to the unlocked 
position and disengage the deadbolt from the striker, allowing the vertical door to 
open and the user to exit the secure area. This prevents a user from being 
5 inadvertently locked within the secure area. 

Also in the preferred design, the catch mechanism includes at least one 
roller contacting the deadbolt when the deadbolt is engaged by the catch 
mechanism. 

In still another aspect of the invention, multiple vertical door locking units 
10 comprising the lock controller, the striker and the door lock having a deadbolt are 
connected to a remotely located control system. The remotely located control 
system is operable to remotely disable access to the secure area via the electric lock 
controller, to monitor entry and exit, and to perform other control functions at the 
electric lock controller for each secure area. The remotely located control system is 
15 typically at a relatively nearby location to the secure areas being controlled and 
may be connected via wires or wirelessly to the lock controllers. 

In a further aspect of the invention, one or more remotely located control 
systems may be connected via a network, such as the Internet or a similar packet 
switching network, to a central office control system that is operable to remotely 
20 control access to multiple secure areas via their corresponding electric lock 
controllers. 

Brief Description of the Drawings 

The features of the invention believed to be novel and the elements 
characteristic of the invention are set forth with particularity in the appended 
25 claims. The figures are for illustration purposes only and are not drawn to scale. 
The invention itself, however, both as to organization and method of operation, 
may best be understood by reference to the detailed description which follows 
taken in conjunction with the accompanying drawings in which: 

Fig. 1 is a perspective view of the outside of a vertical door having a vertical 
30 door locking system according to the present invention installed thereon. Only the 
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outside half of the electronic controller and the outside of the door lock can be seen 
in this view, which is taken from outside the secure area with the vertical door 
closed. 

Fig. 2 is a perspective detail view of the outside of the door lock portion of 
5 the vertical door locking system seen in Fig. 1 . 

Fig. 3 is a perspective view from the inside of the secure area showing the 
inside of the vertical door and the vertical door locking system seen in Fig. 1. 

Fig. 4 is a perspective detail view as seen from the left inside of the secure 
area showing the door lock and striker portions of the vertical door locking system 
10 seen in Fig. 1. 

Fig. 5 is a perspective detail view as seen from the right inside of the secure 
area showing the door lock and striker portions of the vertical door locking system 
seen in Figs. 1 and 4. 

Fig. 6 is an exploded view of the striker portion of the vertical door locking 
1 5 system seen in Fig. 1 . 

Fig. 7 shows front elevational views of the door lock, striker and inner and 
outer electronic controller portions of the vertical door locking system seen in Fig. 
1. 

Fig. 8 is a block diagram of the present invention showing multiple 
20 electronically controller vertical door locks connected to remotely located control 
systems which are connected in turn to a central office control system. 
Connections are made both wirelessly and through the Internet. 

Description of the Preferred Embodiment(s) 

25 In describing the preferred embodiment of the present invention, reference 

will be made herein to Figs. 1-8 of the drawings in which like numerals refer to like 
features of the invention. 

Fig. 1 illustrates a vertical rollup door 10 of the type typically used in a self- 
storage facility. A door lock 12 is installed in the door (see Fig. 2) and includes a 

30 shaped escutcheon 14 bolted to the door through bolt holes 16a-16d with square 
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head carriage bolts (not shown). The rollup door is typically made up of multiple 
horizontal panels that allow the door to rollup or turn horizontal at the top of the 
door frame as the door is opened. The shape of the escutcheon 14 conforms to the 
three dimensional shape of the front surface formed by the horizontal panels of the 
5 rollup door 10. 

A lock cylinder 18 is operable by a key 20 to horizontally retract a deadbolt 
22 on the opposite side of the door (see Figs. 3, 4 and 5). A deadbolt 22 extends 
outward from the door lock 12 and into engagement with striker 24. Striker 24 
includes an upwardly open strike opening 26. The strike opening allows the 

1 0 deadbolt to enter or exit the striker while the deadbolt is fully extended. 

The deadbolt 22 may be horizontally retracted (in the direction indicated by 
arrow 28) to horizontally disengage the deadbolt from the striker 24 by rotating key 
20 in lock cylinder 18. See Fig. 2. However, this manual opening of the door is 
intended as a secondary method of unlocking the door and accessing the secure 

15 area behind the door. Accordingly, key 20 will typically be a master key for a 
multiple nearby vertical doors in the self-storage facility. 

Primary access to the secure area is intended to occur by electrically 
operating a catch mechanism 30 (see Figs. 6 and 7) mounted inside striker 24. The 
catch mechanism 30 is controlled by an electric lock controller 32a, 32b seen in 

20 Figs. 1, 3 and 7. The electric lock controller includes an outer half 32a accessible 
by a customer and an inner half 32b mounted inside the secure area. The two 
halves are connected by cable 70. 

The customer is provided with a secure access key which is entered into the 
electric lock controller and causes the electric catch in the striker to release the 

25 extended deadbolt 22. The access key may be in the form of a personal 
identification number (PIN) entered into a keypad 34 on the face of the lock 
controller 32. Alternatively, a proximity card, a smart card, a radio frequency 
identification (RFID) tag or a conventional access card containing a magnetic stripe, 
similar to a credit card, may be used to present the secure access key to the electric 

30 lock controller to identify the person accessing the secure area. 
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Upon receiving the appropriate secure access key, the electric lock 
controller signals the catch mechanism in the striker 24 to release the deadbolt 22. 
The deadbolt 22 remains extended and, provided the electronic lock controller has 
released the catch mechanism 30, the vertical door 10 may be raised. The deadbolt 
5 22 can then rise vertically out of the striker opening 26. 

Figures 6 and 7 show the operation of the striker 24. Catch mechanism 30 
pivots on pivot 36 between an engaged position, shown in Fig. 7, and a released 
position in which the upper roller 40a has pivoted to the right in Fig. 7 to allow the 
deadbolt 22 to rise vertically. A torsion spring 38 urges the catch mechanism 30 
1 0 towards the released position. 

The catch mechanism 30 also includes a lower roller 40b. As the vertical 
door is closed, the deadbolt 22 enters the strike opening 26. Referring to Fig. 7, as 
the deadbolt enters the strike opening, its lower surface contacts the lower roller 
40b and the catch mechanism 30 pivots counterclockwise (Fig. 7) to the engaged 
1 5 position, with roller 40a moving over the deadbolt 22 to prevent it from being lifted 
out of the striker 24. 

As the catch mechanism 30 pivots counterclockwise (Fig. 7) towards the 
engaged position, locking arm 42 pivots counterclockwise (Fig. 7) on pivot 44, from 
an initial unlocked position to the locked position seen of Fig. 7. Referring to Fig. 
20 6, locking arm 42 includes a roller 46, which enters lock cavity 48 on the catch 
mechanism 30 to prevent the catch mechanism from returning to the disengaged 
position. 

Solenoid 50 includes a solenoid rod 52 with a forked end connected to the 
locking arm 42 with a pin that extends through hole 54. When energized, the 
25 solenoid 50 pulls the locking arm towards the solenoid and disengages roller 46 
from locking cavity 48 thereby allowing the catch mechanism to pivot to the 
released position under the influence of spring 38. 

Striker 24 includes a switch 56 connected to sense the operation of the catch 
mechanism. When the locking arm 42 is engaged in the locking cavity 48, the 
30 switch signals the lock controller 32a, 32b that the catch is in the engaged position 
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and the door is locked. The accessible half 32a of the lock controller is provided 
with a pair of light emitting diodes (LEDs) 60a and 60b. One LED is preferably red 
to indicate that the door is unlocked and the other LED is preferably green to 
indicate that the door is locked. 
5 A magnetic card reader, a proximity detector, an RFID receiver or other 

identification receiver may be located at 62 in addition to or instead of the keypad 
to receive a secure access key that identifies the customer as an authorized 
individual. Upon receipt of the correct secure access key, the electric lock 
controller 32a, 32b signals the striker 24 to open the lock by operating the solenoid 

10 50. The motion of the solenoid rod 52 pulls the locking arm 42 out of the locking 
cavity 48 and allows the catch 30 to rotate on pivot 36 so that the door may be 
lifted vertically to vertically raise the deadbolt out of opening 26. 

The striker 24 is also provided with a mechanical override knob 64 that 
operates slide 66 which pivots locking lever 42 about pivot 44 to mechanically 

15 disengage the locking lever 42 from locking cavity 48 and thereby provide an 
emergency exit from the secure area. This mechanical override from the inside of 
the secure area requires no key and prevents a customer from being locked inside 
the secure area. It is in addition to the mechanical override available from outside 
the secure area via door lock 1 2 which requires a key to retract deadbolt 22. 

20 The striker 24 is shown in Figs. 4, 5 and 7 with the case 68 of the striker 

oriented generally parallel to the plane of the door 10. However, the internal 
components of the striker are designed such that the striker case may be oriented 
perpendicular to the plane of the door. When the case is turned perpendicular, the 
striker opening is reshaped and the upper roller 40a rides over the top of the 

25 deadbolt 22 from the side of the deadbolt instead of from the end of the deadbolt as 
previously described. In this alternative design, the strike opening 26 is a 
perpendicular opening instead of being substantially parallel to the striker body 68. 
This alternative configuration is suitable for tight installation spaces. 

Referring to Fig. 7, the interior half 32b of the electronic lock controller is 

30 connected to the striker 24 via cable 74. Cable 74 is routed inside the secure area 
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behind the locked vertical door. Referring to Fig. 8, multiple secure areas 80, 82 
and 84 having corresponding lock controllers may be connected via cable 76 to a 
remotely located control system 78. Alternatively, location 86 may be wirelessly 
connected via a wireless link 87 to the remotely located control system 78. The 
5 wireless link 87 may be of any conventional type. 

It will be understood that 80, 82, 84 and 86 all include an electric lock 
controller, a door lock and a striker, as previously described. These components 
are fixed to corresponding vertical doors and adjacent doorframes and/or guide rails 
for vertical door rollers and control access to separate secured areas that may be 

1 0 rented by customers. 

Although it is preferred that each vertical door have both a mechanically 
operated door lock with a retractable deadbolt, the invention may also be 
implemented with fixed non-retractable deadbolts. 

The electric lock controllers at each vertical door have the ability to respond 

15 to multiple different secure access keys stored in storage memory 79, and the 
remotely located control system 78 can individually disable separate secure access 
keys or enable the secure access keys. Moreover, the electric lock controller 
monitors time and date of entry of secure access keys to monitor which access keys 
are used to enter the secure area and the time and date of each entry. Additional 

20 transaction data of any desired type may be stored. 

The lock controllers also include a processor 81 and a clock 83. 
Alternatively, a clock and storage memory may be provided by the remotely 
located control system. The lock controller may be connected to monitor other 
sensors, such as fire, motion or security detectors. 

25 The remotely located control system 78 is typically located on the premises 

of the self-storage facility. A further configuration seen in Fig. 8, includes multiple 
additional locking systems at additional secure areas 88, 90 and 92 connected to a 
wireless transceiver 94 that is wirelessly connected to the remotely located control 
system 78. This configuration might be employed when the additional secure areas 

30 are available for rent at a relatively nearby location, such as across the street or 
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when separated by some physical barrier that prevents connection between the 
remotely located control system 78 and the secure areas 88, 90 and 92. 

The remotely located control system 78 includes a database of customers, 
and has the ability to set and disable secure access keys at individual secure areas, 
5 remotely lock or unlock secure areas, record access times, etc. The connection 76 
and 88 to the lockers may also be used for monitoring fire, burglary or other 
unauthorized access to the addition of additional sensors that supply information to 
the remotely located control system 78. 

The present invention also contemplates the integration of at least one 
10 additional remotely located control system 96 monitoring secure areas 98, 100 and 
102 through the Internet 104 by a central office control system 106. The central 
office control system 106 may be staffed 24 hours a day and is capable of receiving 
payment from customers needing access at locations corresponding to control 
systems 78 or 96. A customer would contact the central office control system and, 
15 upon making an overdue payment, the central office control system 106 would 
actuate the lock and/or re-enable the customer's secure access key via the Internet 
and the corresponding remotely located control system. 

While the present invention has been particularly described, in conjunction 
with a specific preferred embodiment, it is evident that many alternatives, 
20 modifications and variations will be apparent to those skilled in the art in light of 
the foregoing description. It is therefore contemplated that the appended claims 
will embrace any such alternatives, modifications and variations as falling within 
the true scope and spirit of the present invention. 

Thus, having described the invention, what is claimed is: 



